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ABSTRACT 
 

The effect of gibberelic acid and paclobutrazol on growth and chemical compostion of Schefflera 
arboricola plants were studied in 2007 and 2008 in the greenhouse of Research and Production Station, 
Nubaria. The experiment aimed to investigate the effect of spraying gibberellic acid (GA3) and paclobutrazol 
(pp-333) on growth and chemical constituents of Schefflera arboricola. The results showed that the plants sprayed 
with gibberellic acid at 300 ppm gave the highest values of plant height, number of leaves, stem diameter, fresh 
and dry weight of leaves and stems and dry weight of roots, however, leaf area and fresh weight of roots 
increased with application of 200 ppm. In addition, chlorophyll a, b and carotenoid as well as total 
carbohydrates and nutrients (nitrogen, phosphorus and potassium) increased with 300 ppm. In this context 
paclobutrazol at the concentration 450 ppm gave the shortest plant, on the contrary gave the highest value of 
stem diameter, number of leaves/plant, leaf area, fresh and dry weight for all the plant organs (leaves, stems and 
roots). The same tendency was observed regarding pigment contents, total carbohydrates and mineral contents 
(N, P and K) in leaves and stems. 
 
Key words: Chemical composition, gibberellic acid, paclobutrazol, vegetative growth, Schefflera arboricola 

plants. 

 
Introduction 
 

Schefflera arboricola (Syn. Brassica arboricola or Hyptaplerum arboricola) family: Araliaceae, native 
to Taiwan and Hanian. It also goes by the common name “Dwarf Umbrella Tree”. It is an evergreen shrub 
growing to 3-4 m height, the leaves are palmately compound with 7-9 leaflets, and the flowers are produced in a 
20 cm panicle. It is commonly grown as a popular house plant for its tolerance of neglect and poor growing 
condition. 

Gibberellins (GAs) are plant hormones that regulate growth and influence various developmental 
processes, including stem elongation, germination, dormancy, flowering, sex expression, enzyme induction and 
leaf and fruit senescence. The stimulative response of gibberellic acid, which known to be one of the 
endogenous growth regulators, could be attributed to its unique roles in the plant growth and development as 
reported by many investigators. Leapold and Kriedmann (1978), suggested that GA3 has the capability of 
modifying the growth pattern of treated plants by affecting the DNA and RNA levels, cell division and 
expansion, biosynthetic pigments. The beneficial effects of gibberellic acid on different plants were recorded by 
Eid and Mazher (2004), on Casuarina glauca, Darwish and Sakar (2008), on Hedra canareinsis, Hussien 
(2009), on Cryptostegia grandiflora and Soad, et al, (2010), on Codiaeum variegatum, they concluded that 
gibberellic acid is used to regulation plant growth through increasing cell division and cell elongation. 

Paclobutrazol is a growth retardant; the traditional names are Cultar, Bonzai and PP 333. It was 
originated as herbicide and proved effectiveness to control the plant growth (Deyton, et al, 1991). Suppression 
of growth by Paclobutrazol occurs because the compound blocks three steps in the terpenoid pathway for the 
production of gibberllins by binding and inhibiting the enzymes that catalyase the metabolic reaction. One of the 
main roles of gibberellins in plants is the stimulation of cell elongation. When gibberellin production is 
inhibited, cell division still occurs, but the new cells do not elongate. The morphological response to 
paclobutrazol is the reduction in internode length and this effect has been observed in herbaceous ( Bekheta et 
al., 2003) on Thymus syrphylum L. Also, (Fatma et al., 2007) on Bougainvillea glabra L. found that most 
criteria of vegetative growth expressed as number of branches, leaves, plant, stem diameter, fresh and dry 
weight of plant organs were significantly affected by application of paclobutrazol.  

The work embodied in this experiment was to study the effect of different levels of gibberellic acid 
(GA3) and paclobutrazol ( PP333) on growth and chemical constituents of Schefflera arboricola plant. 
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Materials and Methods 
 

The experimental work was carried out in the greenhouse of the Research and Production Station, at 
Nubaria region, National Research Centre, Dokki, Egypt, during the two successive seasons 2007 and 2008.This 
investigation aimed to study the effect of different levels of gibberilic acid (GA3) and paclobutrazol (PP-333)  
on growth and chemical constituents of Schefflera arboricola  plants. 
Plant material:-Uniformal rooted cuttings of Schefflera arboricola (4 – 6 leaves and 15 – 20 cm length) were 
used for this study. The plants were obtained from Research and Production Station, at Nubaria of National 
Research Centre. 
Experimental procedures:-Uniformal rooted cuttings were transplanted individually on March, 10th 2007 and 
2008 in 30 cm plastic pots, filled with peatmoss + sand + clay (1:1:1) by volume.               
Growth regulators used:- Gibberelic acid (GA3) tablets of Berelex (each containing 0.92 of gibberelic acid as 
GA3) were used for preparing the different concentrations of GA3 and  Paclobutrazol (PP-333) liquid of Cultar 
(concentration 100% paclobutrazol) was used for preparing the different concentrations of PP-333.  

The plants received three sprays from each substance, the first applied one month after transplanting. 
The second one after another month and so on. Spraying was carried out till the solution just covered the plants 
and run off. 
 

Table 1. Physical properties of clay and sand.  

Clay% Silt% Fine sand% Coarse sand%  Soil sample 

46.0 14.0 15.0 25.0 Clay 

6.5 4.5 18.0 71.0 Sand 

 

Table 2. Chemical analysis of clay and sand.   

Cation (meq/l) Anion (meq/l) Sp% 

 
pH 

E.C. m.mohs/ 

Cm3 

Soil 

sample K+ Na++ Mg++ Ca++ SO4
- - Cl- HCO3

- 

1.0 2.0 5.0 21.0 5.0 21.0 214.0 33.0 7.6 2.9 Clay 

 Sand 2.1 7.1 23.0 2.0 23.0 ــــــــ 4.0 3.0 15.0 5.0

 

Table 3. Chemical analysis of peatmoss.  

Cu Mn Fe Mg Ca K% P% N% Organic matter Ash% pH Sp% Soil sample 

1 4 17 2.7 1.9 2.1 0.03 3 95- 98 1.2 – 2.2 3.4 - 3.9 38% Peat. 

 
Treatments used:-The control treatment was sprayed with distilled water , GA3 at( 100, 200,and 300ppm)and  
PP-333 at (150, 300 and 450ppm).All the plants were held under the greenhouse condition for 8 months 
continuously.The available commercially fertilizer used through the two experimental work was kirstalon (NPK 
19:19:19) produced by Phayzen company, Holland. The fertilizer rate was 3.0 g/pot monthly intervals after 30 
days from transplanting. 
Layout of the experiment 

The experiment was sitting in completely randomized block design. Each experiment had seven 
treatments. Each treatment was replicated 3 times, and each replicate included 6 plants. 
Measured parameters: Plant height (cm),Stem diameter (cm), Number of leaves/ plants, Leaf area (cm2), Fresh 
weight of leaves, stems and roots (g), Dry weight of leaves and stems and roots (g).The followed analyses were 
performed at the end of the study: Chlorophyll a, b and carotenoid contents (mg/ g. F.W.) content in leaves 
according to Saric et al.,(1967).Carbohydrates content in leaves and stems (% D.W)according to the method 
followed by Dubios et al., (1956).Nitrogen, Phosphorus and Potassium content in leaves and stems (% D.W) 
according to the method described by Cottenie et al.,(1982). The physical and chemical properties of the soil 
according to Chapman and Pratt (1961).  
Data were statistically analyzed (L.S.D. at 5%) according to ( Snedecor and Cochran, 1980.)  
 
Results and discussion 
 
Vegetative growth 

Data presented in Table (4) showed the effect of foliar spray of GA3 and PP-333 on plant height of 
Schefflera arboricola. The results obviously indicated that GA3 increased the plant height in both seasons, 
especially at the high levels of GA3 which significantly induce the height of plant while the lowest concentration 
slightly affected it. In both seasons, the increasing in the height over the control was between 4.78 and 19.44%in 
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the first season and 6.56 and 16.80% in the second season . This increment in height may be due to the role of 
GA3 stimulating cell elongation (Gulati et al.,1979).The aforesaid results were in accordance with Saker (1995) 
on chrysanthemum cultivars, and Eid and Mazher (2004) on Casuarina gluca. Regarding the effect of 
paclobutrazol spray on plant height, from the previous results it could be noticed that the shortest plants were 
resulted from the treatment of 450 ppm paclobutrazol , the lowest values of plant height 51.40 and 61.00 cm in 
the first and second seasons, respectively. The differences between the different levels of paclobutrazol were 
significant in the two seasons.These results were confirmed with those obtained by El-Maadawy (1993) on 
Epipremnum aureum plant. and Safwat et al. (2006) on Ficus benjamina. In this regard, the decrease in plant 
height by spraying paclobutrazol may be explained as paclobutrazol block the biosynthesis of the active 
gibberellin GA3 (Zeevaart et al., 1993). The remarkable inhibition of plant height may be attribute to the effect 
of these growth retardants on gibberellins biosynthesis which are antigibberellin, i.e. prevent the conversion of 
kaurene to kaurenoic acid which leads to the formation of gibbrellin (Rademacher, et al., 1987 and Bekketa et 
al., 2003), paclobutrazol tend to reduce the synthesis and action of auxins in plants through enhancing the 
activity of IAA-oxidase as well as reducing the rate transformation of tryptophan to IAA (El-Kady, 2002) 

 
Table 4. Effect of gibberelic acid and paclobutrazol on plant height (cm) and number of leaves/ plant in Schefflera arboricola plants during 

2007and 2008 seasons.      
Number of leaves/ plant Plant height(cm)             Characters 

 
Treatments 

2nd  season 1st  season 2nd  season 1st  season 
29.30 26.30 73.20 60.70 Control 
39.50 34.80 78.00 63.60 GA3 at 100 
46.50 41.60 81.36 68.80 GA3 at 200 
48.00 43.80 85.50 72.50 GA3 at 300 
34.10 30.60 70.00 56.90 PP-333 at150 
40.61 38.70 66.00 55.50 PP-333 at 300 
56.60 48.30 61.00 51.40 PP-333 at 450 
2.67 2.51 2.57 2.53 LSD (5%) 

              
Concerning number of leaves/ plant the results indicated that the plants which sprayed with GA3 

enhanced the formation of leaves an significantly d increased the number of leaves/ plant. The plants sprayed 
with GA3 at levels of 300 produced the highest number of leaves43.80 and 48.00 compared with those obtained 
from the control where the average value was 26.30 and29.30 in both seasons respectively.The increase in the 
number of leaves as a result of foliar application of growth retardants may be attributed to the high level of 
cytokinins, accompanied by reducing levels of indole action acetic acid and gibberellins which lead to inhibition 
of main stem apical dominance (Singh and Bist, 2003 and El-Kady, 2002).  

The former results emphasized in both seasons and were in agreement with those obtained by Shedeed 
et al. (1990) on Codaeium varigatum, and El-Fadaly (1994) on Jasminum sabac plants. 
In addition, the number of leaves/ plant significantly increased by paclobutrazol treatments. In the first 
season,the increments were 16.35 to 83.65% compared to the untreated plants. In the second season, this 
increase were 16.38 to 93.17% over the control plants when application of paclobutrazol at 150 and 450 
ppm,respectively. This effect was previously found Kandeel et al. (1991) on Euphorbia pulcherrima plants. The 
results obviously cleared that as stem diameter significantly increased by increasing the GA3 levels in both 
seasons comparable with the control in Table (5).In both seasons, the thickest stems (0.88 and 1.05 cm) were 
obtained from plants treated with GA3 at the high rates comparing with those obtained in control plants (0.70 
and 0.78 cm). 

 
Table 5. Effect of gibberelic acid and paclobutrazol on stem diameter (cm) and leaf area (cm2) in Schefflera arboricola plants during 

2007and 2008 seasons.   
Leaf area (cm2) Stem diameter(cm)     Characters 

Treatments 2nd  season 1st  season 2nd  season 1st  season 

116.14 82.76 0.78 0.70 Control 
124.40 89.93 0.91 0.76 GA3 at 100 
150.60 126.62 0.98 0.84 GA3 at 200 
141.90 119.31 1.05 0.88 GA3 at 300 
128.34 96.79 0.86 0.74 PP-333 at150 
134.30 107.90 0.93 0.79 PP-333 at 300 
155.40 133.40 1.15 0.91 PP-333 at 450 
4.03 2.90 0.03 0.02 LSD (5%) 

 
The herein obtained results were in harmony with those obtained by El-Fadaly (1994) on Jasminum 

sambac and Eid and Mazher (2004) on Casuarina gluca plants.As for the effect of paclobutrazol spray on stem 
diameter it can be noticed that the average value of stem diameter were 0.70, 0.74, 0.79 and 0.91cm when 
application of 0, 150, 300 and 450ppm paclobutrazol in the first season, respectively, whereas, they were 0.78, 
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0.86, 0.93 and 1.15cm in the second season. From the former results it could be concluded that spraying the 
plants with the different levels of paclobutrazol significantly affect the stem diameter.These results were in 
accordance with those obtained by Salem and Mansour (1994) on  Helychrysum bractatum plant.Leaf area of 
Schefflera plants was increased significantly by using GA3 treatments as shown in Table (5). It can be concluded 
that spraying the plants with GA3 produced the superior leaf area compared with control plant and the most 
effective concentration of GA3 was 200ppm. These results were confirmed with those obtained by Shedeed et 
al. (1990) on Codaeium varigatum, and Eliwa (1994) on Solanum capsicum.Among the PP-333 treatments, it was 
found that increasing the concentrations gradually increased the area in both seasons, i.e. the largest areas (133.4 
and 155.4cm2) were obtained by treating the plants with high level of PP-333 (450ppm) in the two seasons, 
respectively.As for the effect of GA3 the results as shown in Table (6) and cleared that the fresh weight of 
leaves, stems and roots of Schefflera arboricola plants significantly increased in response to spraying the plants 
with GA3 at different levels. The level of 200 and 300ppm gave the best values; in both seasons. The increments 
in fresh weight of leaves were (80.9% and 93.2%) in the first season, while in the second season were (65.1% 
and 80.5%),respectively compared with control plants when plants treated with 200 and 300 ppm of GA3 

treatments.These results agreed with the previous findings of many researcher such as Shedeed et al. (1990) on 
Codaeium varigatum, and Atta-allah (1997) on Dracaena marginata, Ficus benjamina, Schefflera arboricola 
and Syngonium podophyllum.Data  also indicated that PP-333 application had a remarkable effect on increasing 
the fresh weight of leaves as compared with control in both seasons.  The results showed that all the levels of 
paclobutrazol highly significant increased the fresh weight of leaves stems and roots in both seasons. The 
treatment of 450ppm level of paclobutrazol induced the leaves fresh weight as equal 114.73 and 97.06% 
attributed to control in the first and second seasons, respectively.These results were in the same line of the 
findings of El-Leithy (1992) on Ocimum basilicum, and Salem and Mansour (1994) on Helychrysum 
bracteatum. The results in Table ( 6 ) obviously indicated that the GA3 levels increased the fresh weight of stem 
particularly the high levels of GA3 as the level of 300ppm significantly increased the stem fresh weight as 
equilibrium 121.08% and 126.21% in the first and second seasons, respectively, attributed to control. The 
average results cleared that the low levels of GA3 were less affected. 

 
Table 6. Effect of gibberellic acid and paclobutrazol on fresh weight of leaves, stems and roots (g/plant) of Schefflera arboricola during 

2007 and 2008 seasons.   
Fresh weight (g/ plant)    Characters 

 
Treatments 

 Roots Stems  Leaves 
Second season First season Second season First season Second season First season 

14.20 14.57 24.04 19.45 85.10 63.00 Control 
20.96 17.55 29.43 22.37 98.30 74.67 GA3 at 100 
44.29 34.60 48.78 38.33 140.52 114.01 GA3 at 200 
36.05 30.62 54.38 43.00 153.60 121.70 GA3  at  300 
24.88 21.40 35.19 28.87 109.93 81.00 PP-333 at 150 
30.84 25.72 41.06 31.17 122.20 95.33 PP-333 at  300 
47.15 39.57 59.26 55.67 167.70 135.28 PP-333 at 450 
3.47 3.65 5.19 2.80 10.79 9.75 LSD (5%) 

 

These results were in the same line of findings of many researchers such as Atta-allah (1997) on 
Dracaena marginata, Ficus benjamina, Schefflera arboricola and Syngonium podophyllum and Eid and Mazher 
(2004) on Casuarina glauca.Concerning the effect of paclobutrazol spray. It is evident that spraying the plants 
with paclobutrazol at different levels especially at 450ppm significantly increased fresh weight of stem in both 
seasons.These results were coincided with the findings of Salem and Mansour (1994) on Helychrysum 
bracteatum plants.Data showed that the GA3 especially at 200 ppm significantly increased the fresh weight of 
roots, while the lowest levels slightly affected. The increments were (137.47% and 211.90%) attributed to 
control in both seasons, respectively. These results were at the same line of the findings by Ahmed et al. (2005) 
on Pepromia obtusifolia. As for the effect of paclobutrazol spray the results as shown cleared that roots fresh 
weight of Schefflera arboricola plants significantly increased in response to spraying the plants with 
paclobutrazol at different levels. The values were (14.57, 21.40, 25.72 and 39.57g) for the plants sprayed with 0, 
150, 300 and 450ppm level of pp-333, respectively in the first season, and they were (14.20, 24.88, 30.84 and 
47.15g) in the second season, these results were emphasized by El-Leithy (1992) on Ocimum basilicum plants.  
           Concerning the dry weight of leaves in Table (7) showed that the dry weight of leaves significantly 
increased as a result of increasing GA3 concentration, while the lowest concentrations slightly affected it, these 
results were confirmed in both seasons. The hike in dry weight of leaves were the highest significantly at the 
high level of 300ppm GA3 as equal 107.11 % and 83.62% compared with control in both seasons, respectively. 
These results were in agreement with the findings of Shedeed et al. (1990) on Codaeium varigatum plants and 
El-Fadaly (1994) on Jasminum sambac. Regarding the effect of paclobutrazol spray, the results in Table ( 7 ) 
showed that, in the first season, dry weight of leaves was significantly increased by the treatments of 
paclobutrazol at 150 to 450 ppm.The averages of the   dry weight of leaves varied between 23.16 and 40.58g 
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compared with 17.45g for the control recording highly significant differences. In the second season, the 
averages of the dry weight of leaves varied between 27.63 and 45.28g compared with 21.00g in control. The 
differences between the treated and untreated plants were statically significant. The above mentioned results 
were in agreement with the findings of many scientists such as Salem and Mansour (1994) on Helychrysum 
bractatum and Al-Jamaan (2008) on Conocarpus Trees.The results obviously cleared that as the GA3 levels 
increased, dry weight of stems significantly increased in both seasons compared with the control. The highest 
significantly increase in dry weight of stems was obtained at high level of GA3 (300ppm),  representing 
182.92% and 143.93% compared with  control in the first and second seasons, respectively; but this increase 
was slightly at the lowest levels.  
 
Table 7. Effect of gibberellic acid and paclobutrazol on dry weight (g/ plant) of leaves, stems and roots of Schefflera arboricola during 2007 

and 2008 seasons.  
Dry weight (g/ plant)  Characters 

 
Treatments 

Roots Stems Leaves  
2nd  season 1st  season 2nd  season 1st  season 2nd  season 1st  season 

4.46 3.66 6.51 4.80 21.00 17.45 Control 
6.71 5.65 8.12 6.78 24.67 20.98 GA3 at 100 
11.96 11.66 14.15 11.96 35.14 33.11 GA3 at 200 
14.97 10.22 15.88 13.58 38.56 36.14 GA3  at  300 
8.09 6.62 9.88 7.86 27.63 23.16 PP-333 at 150 
10.17 8.48 11.78 9.66 30.10 27.65 PP-333 at  300 
16.03 13.34 17.83 16.81 45.28 40.58 PP-333 at 450 
1.26 1.37 1.20 1.23 2.85 3.41 LSD (5%) 

 

 these results were in agreement with the finding of Atta-allah (1997) on Dracaena marginata, Ficus benjamina, 
Schefflera arboricola and Syngonium podophyllum plants. The favourable effects of GA3 on vegetative 
characteristics may be attributed to its role in promoting cambial activity, cell elongation as well as activity 
RNA and protein synthesis (Hussien, 2009).The dry weight of stems increased as a result of using paclobutrazol 
.The values were 4.80, 7.86, 9.66 and 16.81g for the plants sprayed with paclobutrazol at levels of 0, 150 , 300 
and 450ppm in the first season, respectively, and they were 6.51, 9.88 ,11.78 and 17.83g at levels of 0, 150 , 300 
and 450ppm in the second season, respectively.These results were in agreement with the findings of Salem and 
El-Khateeb (1988) on Chrysanthemum frutescens plants.  

The obtained results obviously apparented that GA3 significantly   increased the dry weight of roots in 
both seasons. The concentration  of GA3 (200ppm) significantly increased the dry weight of roots as 218.58% in 
the first season, while in the second season increasing the concentration of GA3 significantly increased dry 
weight of roots which increment 235.65% compared with control plants.These results may be due to the effective 
role of GA3 in enhancing the metabolism of protein as well as the enzyme systems, consequently the vegetative 
growth of plants was improved (Eraki, 1994) on rose.and El-Fadaly (1994) on Jasminum sambac 
plants.Regarding the effect of paclobutrazol spray, data showed that the dry weight of roots exceeded as a result 
of spraying the plants with different levels of paclobutrazol and the highest values (13.34 and 16.03 g) were 
obtained from the application of paclobutrazol at the level of 450ppm in the first and second seasons, 
respectively. In this concern significant differences between the values were found for treated plants were as 
compared with untreated plants, this effect was previously found by Martin and Ingram (1988) on Magnolia 
grandiflora. 

 
Chemical composition  
Pigment contents 
 

Data in Table (8) showed that the chlorophyll a, b and carotenoids content increased as a result of GA3 
applications at the three levels (100, 200 and 300ppm). The obtained results cleared that spraying the plants with 
GA3 at the level of 300ppm resulted in the highest values (chl a 1.60 and1.65 ,chl b 0.50 and 0.52 and 
carotenoids 0.28 and 0.31 mg/g F.W.), which in both seasons , respectively. The former results were in harmony 
with the finding Eid and Mazher (2004) on Casuarina gluca and Hussein (2009) on Cryptostegia grandiflora 
who found that GA3 increased total chlorophyll in the leaves.  

Regarding the effect of paclobutrazol spray, the results cleared that raising the levels of paclobutrazol 
used increased chlorophyll (a, b and carotenoids) content in the leaves, i.e. spraying the plants with 
paclobutrazol at 450 ppm resulted in the highest values (chl a 1.67 and 1.70,chl b0.55 and 0.57 and carotenoids 
0.34 and 0.36 mg/g F.W.) in the two seasons, respectively comparing with the control plants. It should be 
mentioned here that carotenoids provide photosynthetic system with a method of photo protection by prevent 
the formation of free radical oxygen by quenching the triple states of the chlorophyll molecules (Fyfe et 
al.,1995). In the present work the increase in photosynthetic pigments due to application of PP-333 might be 
attributed to more stimulation of stomatal regulation (Navarro et al., 2007). The obtained results were in 
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accordance with those reported El-Maadawy (1993) on Epipernnum aureum , Eliwa (1994) on Solanum 
capsicastrum cv. Melvinii,, and Abbas (1994) on Celosia argent plants. 
 
Table 8. Effect of gibberelic acid and paclobutrazol on chlorophyll a, b and carotenoids (mg/g F.W.) in leaves of Schefflera arboricola 

during 2007and 2008 seasons. 
Carotenoids      (mg/g F.W.) Chlorophyll b (mg/g F.W.) Chlorophyll a (mg/g F.W.) Characters 

Treatments 2nd  season 1st season 2nd  season 1st season 2nd  season 1st season 
0.21 0.20 0.42 0.40 1.54 1.50 Control 
0.23 0.22 0.46 0.43 1.59 1.54 GA3 at 100 
0.28 0.27 0.50 0.49 1.64 1.58 GA3 at 200 
0.31 0.28 0.52 0.50 1.65 1.60 GA3  at  300 
0.26 0.25 0.49 0.46 1.62 1.57 PP-333 at 150 
0.34 0.30 0.54 0.53 1.68 1.64 PP-333 at  300 
0.36 0.34 0.57 0.55 1.70 1.67 PP-333 at 450 
0.01 0.01 0.02 0.01 0.01 0.02 LSD (5%) 

 
Carbohydrates content (% D.W.) 

Data presented in Fig. (1 and 2) cleared the influence of GA3 spray at different concentrations on total 
carbohydrates in leaves and stems of Schefflera arboricola. The results showed that total carbohydrates % were 
positively progressive as a result of increasing the GA3 levels compared with the control, in the both seasons. In 
leaves, the average values were 16.7, 19.7, 23.5 and 24.2% in the plants treated with 0, 100, 200 and 300ppm 
levels of GA3 spray in the first season, respectively, while they were 14.8, 19.4, 23.6 and 26.3% in the second 
season, respectively. 
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Fig.1. Effect of gibberelic acid and paclobutrazol on carbohydrates (%D.W.) in leaves of Schefflera arboricola 

plant during 2007and 2008 seasons. 
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Fig.2. Effect of gibberelic acid and paclobutrazol on carbohydrates (%D.W) in stems of Schefflera arboricola 

plant during 2007and 2008 seasons. 
 
These results were confirmed by Eliwa (1994) on Solanum cappsicastrum and Eid and Mazher (2004) 

on Casuarina gluca.In the stems, the same trend were obtained when the plants spayed with GA3 at 300ppm 
gave the highest values of carbohydrate% 22.1% and 24.4% in the first and second seasons, respectively. It is 
evident that spraying the plants with GA3 at different concentrations especially at 300ppm significantly 
increased the carbohydrates% leaves and stems compared with the control plants in both seasons. These results 
could be explained through the increase in leaf chlorophylls as result of GA3 led to an increase in the synthesis 
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of sugars and starch, consequently more carbohydrate production was obtained. These results were confirmed 
with those recorded by Selim (1985) on Bougainvillea plant; and Eid and Mazher (2004)  on  Casuraina gluca. 
Total carbohydrates% in leaves and stems increased in respond to the increases of paclobutrazol levels, these 
results were confirmed in both seasons. The highest percentages of total carbohydrates in leaves were 
pronounced with the excessive in paclobutrazol levels were 26.3 and 28.7% in the plants treated with 450ppm 
in the first and second seasons, respectively. In the stems, increasing the concentrations of paclobutrazol (150, 
300 and 450ppm) significantly increased the total carbohydrates%, the increments were (15.45, 59.35 and 
92.68%), respectively in the first season, while in the second season these increments were (17.78, 42.96 and 
89.63%), respectively compared with control plants.  These increment in total carbohydrates content may be 
attributed  to the increase in photo synthetic process efficiency, which led to increase assimilation of leaf Co2 

(Kandil et al., 2011).This effect was previously found by Eliwa (1994) Solanum capsicastrum var. Melvinii and 
Mehouachi et al., (1996) on citrus.  
 
Nutrient contents 
 

The percentage of N in the leaves and stems as affected by the application of GA3 are shown in Fig. 
(3and 4) for both seasons.In the leaves, the percentages of nitrogen were increased by the application of 
different levels of GA3. In the first season; the N percentages of treated plants were 2.23, 2.27 and 2.28 % and in 
the second season the values recorded were 2.25, 2.30 and 2.33% for GA3 at 100, 200 and 300ppm, respectively 
compared to 2.00 and 2.04 for the control. In the stems, GA3 treatments at the rates of 100, 200 and 300ppm 
increased the percentage of nitrogen in the two seasons. The values obtained were 2.06, 2.10 and 2.12% in the 
first season and 2.09, 2.12 and 2.15% in the second season for GA3 at 100, 200 and 300ppm, respectively. 
compared with the control. A similar effect was found by Eid and Mazher (2004) on Casuarina 
glauca,.Nitrogen percentage in leaves was significantly increased by increasing the paclobutrazol concentrations 
in the two seasons. In the first season the values obtained from treated plants with paclobutrazol were between 
2.21 to 2.30% compared to 2.19% for the control. In the second season the values of N% ranged between 2.24 
and 2.35% comparing to 2.21% for the control. 
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Fig. 3. Effect of gibberelic acid and paclobutrazol on nitrogen (%D.W.) in leaves of Schefflera arboricola plant 

during 2007and 2008 seasons. 
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Fig.4. Effect of gibberelic acid and paclobutrazol on nitrogen (%D.W.) in stems of Schefflera arboricola plant 

during 2007and 2008 seasons. 
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In the stems, percentages of nitrogen were increased by application of paclobutrazol at all 
concentrations compared with control. In the first season the percentages were 2.03, 2.07 and 2.15%  and in the 
second season paclobutrazol treatments at 150, 300 and 450ppm increased the percentage giving values 2.06, 
2.10 and 2.17% compared to the control.This effect was also found Essa (1992) on rose and El-Maadawy (1993) 
on Epipremnum aureum. Data obtained on phosphorus percentage in leaves and stems as affected by the 
application of GA3  and paclobutrazol are presented Fig. (5 and 6).In the leaves, sprayed GA3 significantly  
increased P percentage. The mean values were 0.43, 0.48, 0.51 and 0.54% in the first season, while in the 
second season, the values were 0.44, 0.51, 0.58 and 0.60% at levels of 0, 100, 200 and 300ppm, respectively. In 
stems, similar trend was obtained by all GA3 treatments. The plants which sprayed with GA3 enhanced the P% 
especially at high levels 200 and 300ppm. The results obviously cleared that as the GA3 levels increased P% 
significantly increased in both seasons comparable with the control.The herein obtained results were in harmony 
with those obtained by Atta-allah (1997) on Dracaena marginata, Ficus benjamina, Schefflera arboricola and 
Syngonium podophyllum. 
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Fig. 5. Effect of gibberelic acid and paclobutrazol on phosphorus (%D.W.) in leaves of Schefflera arboricola 

plant during 2007and 2008 seasons. 
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Fig. 6. Effect of gibberelic acid and paclobutrazol on phosphorus (%D.W.) in stems of Schefflera arboricola 

plant during 2007and 2008 seasons. 
 

The results obviously cleared that paclobutrazol levels significantly increased P% in both leaves and 
stems.In the leaves, the average of P% in the first season were 0.43, 0.46, 0.50 and 0.56% and  in the second 
season, the values were 0.44, 0.48, 0.55 and 0.63% in the plants treated with 0, 150, 300 and 450ppm 
paclobutrazol levels, respectively. In the stems, the averages of P% were 0.36, 0.38, 0.42 and 0.49% in the 
control, 150, 300 and 450ppm of paclobutrazol in the first season, respectively, whereas, they were 0.37, 0.39, 
0.44 and 0.52% in the second season. It could be concluded that spraying the plants with different levels of 
paclobutrazol significantly increased the content of P in stems, only at high levels (300 and 450ppm) when 
compared with the control in the first season. These results were in accordance with those obtained by El-
Maadawy (1993) on Epipremnum aureum.The data presented in Fig. (7and 8) indicated that the GA3 levels 
increased potassium percentage in plant especially at the high levels of GA3 where the level of 300ppm 
significantly declined the K% as equal 10.53 and 10.62% in leaves and 10.38 and 11.54%in stems, respectively, 
over the control in both seasons. 
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Fig. 7. Effect of gibberelic acid and paclobutrazol on potassium (%D.W.) in leaves of Schefflera arboricola  

during 2007and 2008 seasons. 
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Fig.8. Effect of gibberelic acid and paclobutrazol on potassium (%D.W.) in stems of Schefflera arboricola 
during 2007and 2008 seasons. 

 
The former results were in harmony with those obtained by Eid and Mazher (2004) on Casuarina 

gluca, Mazher et al., (2006) on Sesbania aegeptica and Hussein (2009) on Cryptostegia grandiflora. 
The results obviously indicated that the paclobutrazol levels were significantly increased K% particular 

the high levels of paclobutrazol (450ppm).In the leaves, the average values of K% were 1.14, 1.17, 1.22 and 
1.29% in the treated plants with PP-333 at 0, 150, 300 and 450 ppm, respectively, in the first season. They were 
1.13, 1.16, 1.20 and 1.28%, respectively, in the second one. In the stems, the level of 450ppm gave the highest 
values of K content (1.20% and 1.18% in the first and second seasons, respectively), while the least values 
recorded when the plant were not sprayed by paclobutrazol.The former results were in harmony with Salem and 
Mansour (1994) on Helychrysum bractatum plants.This increment in mineral composition may be attributed to 
the role GA3 in stimulating the synthesis of protein (Mazher et al., 2006) which reflected in increasing the plant 
growth, consequently the uptake of N, P and K increased. 
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